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Abstract of the contribution: This contribution clarify the usage of service operation of create or update. Also how to release of I-SMF are resolved. 
1 Introduction
There is two EN related to ETSUN:
Editor's note: For the first time interaction with SMF whether it is create or update serive operation is FFS.
Editor's note: The resource release in source I-SMF and source I-UPF is FFS.
This contribution tries to resolve these two ENs.
2 Discussion
2.1 Usage of service operation create or update
Per TS 29.502, the Nsmf_PDUSession_CreateSMContext/UpdateSMContext are invoked by AMF to create or update SM Context resource in SMF, the resource of SM Context is identified by a resource URI: {apiRoot}/nsmf-pdusession/v1/sm-contexts/{smContextRef}. 
And the Nsmf_PDUSession_Create/Update are invoked by V-SMF to create or update PDU Session resource in H-SMF, the resource URI of PDU Session is identified by a resource URI: {apiRoot}/nsmf-pdusession/v1/pdu-sessions/{pduSessionRef}.
From the above URI definition, the URI format used for the SM context and the PDU Session in SMF are different. The PDUSessionRef and the smContextRef are in two separated name place, i.e. under the pdu-sessions or sm-contexts separately. So the same value can be associated with different PDU Session, i.e. no restriction when the SMF allocate smContextRef need consider the value used in the pduSessionRef.  


Figure 1. Resource Creation/Retrieval at the SMF/I-SMF
NOTE: AMF1/AMF2/AMF3 can be the same AMF. 
I-SMF insertion
In this case, the SMF originally has established SM context resource corresponding to N11 interface, no PDU Session context resource which is corresponding to N16a interface was created before. After the I-SMF is inserted, the SMF needs to create the PDU Session context resource.
SM Context Retrieval: The AMF has stored the resource URI, i.e. {apiRoot}/nsmf-pdusession/v1/sm-contexts/{smContextRef}, that points to the SM context resource at SMF. This URI will be sent to the new I-SMF, and used by the new I-SMF for SM context retrieval. 
Forwarding Tunnel establishment: Based on the received SM context resource URI, the new I-SMF invoke Nsmf_PDUSession_UpdateSMCotnext service operation to establish the forwarding tunnel. 
Signalling path switch: Since PDU Session context resource has not been created, there is no resource URI that can be used for I-SMF to update PDU Session context. Hence the I-SMF shall invoke Nsmf_PDUSession_Create service operation. When the SMF received the service request, per the PDU Session ID included in the message, the SMF can correlate the PDU Session context with the original SM context.  
If the I-SMF invoke the Nsmf_PDUSession_Update service operation, it is strange as the related PDU Session resource has not been created. Also to follow the PDU Session Resource URI format, i.e. {apiRoot}/nsmf-pdusession/v1/pdu-sessions/{pduSessionRef}, the I-SMF can only use the smContextRef as faked pduSessionRef. Then if the same pduSessionRef has been allocated to different PDU Session before, it cause error. 

I-SMF change
In this case, the PDU Session context was established at the SMF and SM context was established at the old I-SMF. 
SM Context Retrieval: the AMF send the stored SM context URI to the new I-SMF. Based on that information, the new I-SMF retrieve the SM context from the old SMF. 
Forwarding Tunnel establishment: Based on the received SM context resource URI, the new I-SMF invoke Nsmf_PDUSession_UpdateSMCotnext service operation to establish the forwarding tunnel.
Signalling path switch: The resource URI of the PDU Session context is derived from the SM context retrieved from old I-SMF, the new I-SMF invoke Nsmf_PDUSession_Update Request toward the SMF.

I-SMF removal
In this case, the PDU Session context was established at the SMF and SM context was established at the old I-SMF. 
SM Context Retrieval: as the I-SMF is removed, no SM context retrieval process need be executed. 
Forwarding Tunnel establishment: Based on the received SM context resource URI, the SMF invoke Nsmf_PDUSession_UpdateSMCotnext service operation to establish the forwarding tunnel.
Signalling path switch: The PDU Session context has been established in SMF, but SMF has not created the SM Context resource. The resource URI of the SM context stored at the AMF is related to old I-SMF. Hence, the AMF need invoke Nsmf_PDUSession_CreateSMContext toward SMF, in order to create the SM Context in SMF. The PDU Session ID is included to let the SMF correlate the service request with the established PDU Session context. 

Proposal 1: The following is proposed:
· For SM context retrieval, the new I-SMF invoke Nsmf_PDUSession_ContextRequest service operation.
· To establish the forwarding tunnel, the new I-SMF/SMF invoke Nsmf_PDUSession_UpdateSMCotnext service operation
· For signaling path switch:  
· In case I-SMF insertion, the I-SMF invokes Nsmf_PDUSession_Create Request (PDU Session ID) toward the SMF, 
· In case I-SMF change, the I-SMF invokes Nsmf_PDUSession__Update Request (PDU Session ID) toward the SMF. 
· In case I-SMF removal, the AMF invokes Nsmf_PDUSession_CreateSMContext Request (PDU Session ID) toward SMF. 
· The SMF uses the PDU Session ID to correlate the established PDU Session.
2.2 Resource release in source I-SMF/I-UPF
The resource release in old I-SMF/I-UPF has already been included in N2 based handover or Xn based handover. The AMF invokes Nsmf_PDUSession_UpdateSMContext, with an indication to indicate the old I-SMF to only release the SM context resource, i.e. not to release resource in SMF. However per the latest progress at stage-3, as specified in TS 29.502, during mobility from 5G to 4G, to release the resource in V-SMF, the AMF triggered Nsmf_PDUSession_ReleaseSMContext with a V-SMF only indication. It is suggested that to use same service operation. 
As the release service operation is adopted, it can not invoke the release service operation toward SMF. It is suggested that the SMF release the resource for indirect data forwarding tunnel when the signalling path is changed to new side. The notification from the old side is not needed.  
Proposal 2.1: To align with stage-3, the AMF invokes Nsmf_PDUSession_ReleaseSMContext with I-SMF only indication to release resource release at old I-SMF.

In the service request procedure, the resource release in old I-SMF/I-UPF is left for FFS. It is suggested that similar mechanism as defined in N2/Xn procedure are used in service request procedure. The following is the detailed operation for service request procedure:
I-SMF insertion
If I-SMF is inserted, when SMF responds to new I-SMF with successful Response, the SMF start a timer to release the resource for forwarding tunnel.
When the new I-SMF return a successful response to the AMF, it start a timer to release resource for forwarding tunnel. 

I-SMF change
If the I-SMF change is successful, i.e. the new I-SMF has returned successful response to the AMF, 
· the new I-SMF start a timer when it sends successful response to AMF. When the timer expires, the new I-SMF informs the new I-UPF to release resource for forwarding tunnel.
· the AMF send Nsmf_PDUSession_ReleaseSMContext request to old I-SMF with I-SMF only indication. The old I-SMF starts a timer for potential packet forwarding. When the timer expires, the old I-SMF release resources in I-UPF, and then old I-SMF releases resource for SM Context locally. 

I-SMF removal
If I-SMF is removed, the handling in old I-SMF is same as for I-SMF change, i.e.:
· The SMF starts a timer when it has accepted the I-SMF removal. When the timer expires, the SMF informs the I-UPF to release resource for forwarding tunnel.
· [bookmark: _GoBack]The AMF sends Nsmf_PDUSession_ReleaseSMContext request to old I-SMF upon receiving successful response from SMF. An indication is included in the message to indicate to old I-SMF not to release resource in SMF. The old I-SMF starts a timer for potential packet forwarding. When the timer expires, the old I-SMF release resources in I-UPF, and then old I-SMF releases resource for SM Context locally. 
Proposal 2.2: it is proposed to adopt the above handling for resource release during service request procedure.
3 Proposal
Corresponding CR is in S2-1905497. 
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